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;:_:: Objective. To investigate whether systemic lupus women than among men, particularly in the age group
i:i_: erythematosus (SLE) is associated with non-Hodgkin's 15-64 years (2), which suggests that hormonal factors_iii?i

i:::i: lymphoma or other malignant neoplasms, may be involved. Genetic and environmental factors may
i:_ Methods. Data on a cohort of 1,585 patients with also be important (2).
!:ii SLE from the nationwide Danish ltospital Discharge The clinical picture often demonstrates multi-
i:_::i Register were linked to information in the Danish organ involvement, including various combinations of

! ::i Cancer Registry to determhle the occurrence of cancer skin rashes, arthritis, wlsculitis, renal manifestations, and
l during up to 15 years of followup. The expected number central nervous system abnormalities, but any organ or
I:::: of cancers was calculated from accumulated person- tissue may be involved. B lymphocyte activation is an

t:: years and national cancer incidence rates, essential element in the pathogenesis of SLE, leading to
Results. There was a significant excess of non- production of a wide variety of autoantibodies, most of

!:i_:il Hodgkin's lymphoma among the SLE patients, based on which arc organ nonspecific and are directed against

i:iii:i 8 cases observed against 1.5 expected (relative risk [RR] nuclear antigens (3,4). Abnormalities of the T lympho-
_:_: : 5.2, 95% confidence interval 2.2-10.3). In addition, a cyte system also seem to be present. Some autoanti-
[i:i, _::: significantly increased RR was found for cancer of the bodies may be directly pathogenic, but often they are
::i_i: lung (RR 1.9; n = 15), the liver (RR 8.0; n = 5), and the part of immune complexes, and many clinical manifes-

vagina/vulva (RR 5.7; n = 3). rations are a consequence of the deposition of such
_if!i:: Conclusion. There seemed to be a positive associ- complexes (5).
i_:::::_:::: ilion between SLE and non-Hodgkin's lymphoma. A large number of case reports has described the
, _ Other cancers with a possible virus-related etiology, association between SLE and lymphoprolfferative can-

!:i_i!:: such as liver and vaginal/vulva cancer, were also ob- cer, especially non-Hodgkin's lymphoma (6-13). These
_i_]::_::: served in excess. In addition, there was an indication of clinical observations are, however, supported by only ai_i!_i:i_i
fi:i_i_::: an increased risk of lung cancer among patients who single cohort study of cancer incidence, in which a
ii::!i!:;:.... were hospitalized for SLE. limited number of patients was investigated (14). Mor-
f=_ii :

[ i:: tality surveys and survival studies have reported a verySystemic lupus erythematosus (SLE) is a proto- small number of deaths from lymphoproliferative malig-
_::!::!:i::i?i::: typical systemic autoimmune disease of unknown etiol- nancies (15) or malignancies in general (16--19) among

i_1:_i ii ogy, with a prevalence in Scandinavia of 1 in 2,800 SLE patients. Therefore, these studies provide no delta-• persons (1). The disease is much more common among itive evidence of an association with SLE. In followup:_:!i:iSi:::! :

i__:i!ii::_;_::i: reports from several small clinical series, none of which
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SEE. We therefore carried out a linked registry study of Table 1. Characteristics of 1,585 patients discharged with .wstemic ...............::,:::::::
1,585 patients with SLE in order to investigate the risk lupus ervthematosus. ::i;!!!!!_:::::::::

for non-Hodgkin's lymphoma and other types of cancer. No. (%) No. (%) ii_iiill
Variable men women i::.i:i:-i..

: ii:iiii_il

PATIENTS AND METHODS Total 277 (17) 1,308 (83) :iiii_iiiiil
Length of tollowup, years ...........:

The Hospital Discharge Register, the Central Popula- <1 32 (12).. 104 (8) :_:i:!i:_::::::
tion Register, and the Cancer Registry in Denmark were 1-4 105 (38) 419 (32) :i i::::::i

::: linked in order to establish and follow up a cohort of SLE 5-9 78 (_) 409(31) ::_!_:_il
10-15 62 (22) 376 (29) ::::::::ii::ii::::

:-.: patients for occurrence of cancer over a period of 15 years. Year of entry to the cohort ;:_:i:t:::::
:: Since 1977, the Hospital Discharge Register has kept 1977-1980.......... 133 (48) 551 (42) : :i:.i!iil
i::i records of more than 99% of all discharges from Danish 1981-1984 60 (22) 341 (26) ::........:....
I hospitals (26). The information on everv, discharge includes a 1985-1989 84 (30) 416 (32) iiiiiii:::::::::

personal identification number, the date of discharge, and up Age at entry to the cohort, years :i::ii::i
::i to 20 diagnoses. During the study period, diagnoses were 0-39 67 (24) 492 (38) :t::!

:!ii coded according to a Danish version of the International 40-59 102(37) 432(33) :i!ililiClassification of Diseases, eighth revision (ICD-8) (27). The 60+ 108(39) 384 (29) ::iiiil
::i vital status of all citizens in Denmark is recorded in the Central : i iliiii

Population Register, together with the personal identification ::'.:!iii':
number, and this offers the opportunity for obtaining dates of :ii:.ii':ii?i_

: death or emigration. The Cancer Registry receives notifica- category followed a Poisson distribution. Exact Poisson limits •......iiii

ii tions on all cases of cancer in Denmark, including papillomas were used when the observed number was <10; otherwise, :i:iiiiii
!:_ of the lower nrinar.v tract and benign tumors of the nervous Byar's approximation was used (31). :[::::_i

system and meninges. In addition, in situ carcinoma and Medical records were obtained for a subgroup of
i] epithelial dysplasia of the cervix uteri, diagnosed at biopsy or in patients who were diagnosed with non-Hodgkin's lymphoma

ii! more than 1 smear test, are also reported to the Cancer during followup, in order to confirm the SLE diagnosis and the :i::!ilil
Registry (28). These conditions are classified according to the date of diagnosis, and to search for information about medical " _::!

intraepithelial neoplasia classification (29). The corn- therapy and presence of secondary Sj6gren's syndrome. In
cervical

_: pleteness of cancer registration in Denmark has been esti- addition, medical records were traced for those patients who
mated to be 97.8% for one type of invasive cancer (30). were identified with lung cancer during followup, in order to

From the Hospital Discharge Register, we identified explore whether there was any misclassification of SLE with
:_ 1,667 patients who were hospitalized during 1977-1989 with a other connective tissue diseases, in particular, rheumatoid

i discharge diagnosis of SLE (ICD-8 code 734.19). Information arthritis or systemic sclerosis, which have also been associatedwas also extracted from the Register about all other hospital- with lung cancer.
:l_ izations that occurred and that were recorded before and after

the hospitalization that first listed a discharge diagnosis of ::;:i:::

;: SLE, thus providing a full hospitalization history for each RESULTS :ii!iii:i
individual. After linkage with the Central Population Register, The cohort of 1,585 SLE patients consisted of
1,585 patients remained in the study group; 14 patients (0.8%) ::ii::i!i!
had an invalid identification number and 68 patients (4%) died 83% women and 17% men. The average length of ,:,_:_:_
during the hospitalization for SLE. followup was 6.8 years, with a total of 10,807 person- :

:.i::1 All 1,585 patients were followed up for occurrence of years accrued during a maximum of 15 years followup.
:i:: cancer from the date of first known discharge diagnosis of SLE Other cohort characteristics are given in Table 1.

!!i until the date of death or emigration or to the end of The overall cancer incidence was significantly :_.....
December 1991. The followup was facilitated by using the i!ilii

i personal identification number of each patient to combine the increased by 30% in the SLE patients compared with ._::_:
information contained in the Central Population Register wlth that in the general population (Table 2). This increase :i:!i:!_i!ii

..... the Cancer Registry data. Date of first known discharge was was mainly due to an excess of non-Hodgkin's lym- _::::_i_'
used as the entry date. However, an unkno_aa proportion of phoma, primary liver cancer, lung cancer, and other, i:_::i::i

::_: patients will have been diagnosed with SLE some time before unspecified female genital cancer (2 cases of squamous :!'i_i_!

this date. The expected number of cancers was calculated on i
!! time in 5-year intervals. Multiplication of person-years under carcinoma of the vulva). In addition, we observed 1

the basis of national incidence rates, by sex, age, and calendar- cell carcinoma of the vagina and 1 case of squamous cell

::ii observation by the incidence rates yielded the number of patient with mycosis fungoides, 1 with chronic lympho- iiliI

_: cancers that would be expected if patients with SLE expert- cytic leukemia (RR 1.6, 95% CI 0.0-8.8), and 2 with
::_ faced the same risk.as that prevailing in the general population acute non-lymphocytic leukemia (RR 3.6, 95% CI 0.4-

of Denmark. Tests of significance and 95% confdence inter- 12.9). No cases of Kaposi's sarcoma were observed.vals (95% CI) for the relative risk (RR) (i.e., the ratio of
observed-to-expected cancers) were computed based on the Exclusion of the first year of followup reduced

assumption that the observed number of cases in a specific the RR for non-Hodgkin's lymphoma to a 3.6-fold

i:i:i

J

!i!i!
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_::iill Table 2, Observed (Obs) and expected (Exp) numbers and relative riska (RR) of cancer at different sites among 1,585 patients with systemic lupus
i :ii::i:i: erythematosus*

iiiill Cancer site (ICD-7 codes) Obs Exp RR 95% CI

:i:: All malignant neoplasms (140-205) 102 78,5 1.30 1.06-1.58
;_,!:!: Buccal cavity and pharynx (140--.148) 1 1,2 0.9 0.0-4.7
i,:ii.. Digestive organs (150-159) 19 16,6 1.1 0.7-1.8
!::i: Esophagus (150) 1 0,5 2.0 0.0-10.9
if:: Stomach (151) 2 2.0 1.0 0.1-3.6
!:: Colo-rectum (153--154) 10 9.5 1.1 0.5-1.9

Liver (155) 5 0.6 8.0 2,6-18.6
Pancreas (157) 1 2.2 0.5 0,0-2.5

! ::: Respiratory. organs (160-164) 17 8.8 1.9 1.1-3.1
i Larynx (161) 2 0.5 4.0 0.5-14.3
i Lung (162) 15 8.0 1.9 1,1-3.1
i ::: Breast (170) 14 14.0 1.0 0.5-1.7

:: Cervix uteri (171) 2 2.8 0.7 0.1-2.5
Corpus uteri (172) 4 3.3 1.2 0.3-3.1

i Ovary (175) 0 3.0 - -
: Other and unspecified female genital organs (176) 3"t" 0.5 5.7 1.2-16.6

: Prostate (177) 1 1.7 0.6 0.0-3.3
i Kidney (180) 1 1.9 0.5 0.0-2.9
i Urinary bladder (181) 5 3.1 1.6 0.5-3.7
:::: Melanoma (190) 1 2.0 0.5 0.0-2.7
:" Non-melanoma skin cancer (191) 10 10.1 1.0 0.5-1.8
: : Brain and nervous system (193) 3 2.0 1.5 0.3-4.3

Non-Hodgkin's lymphoma (200, 202) 8 1.5 5.2 2.2-10.3
Hodgkin's disease (201) 1 0.3 3.8 0.1-21

i :: Multiple myeloma (203) 1 0.7 1.4 0.0-7.7
Leukemia (204) 3:_ 1.5 2.0 0.4-5.7

, Mycosis fungoides (205) 1 0.0 34.1 0.9-190
Other specified and unspecified sites 3 2.1 1.4 0.3-4.1

(173-174, 178-179, 192, 194-197, 199)
Metastases with unknown primary site (198) 4§ 1.1 3.7 1.0-9.5

, i * ICD-7 = International Classification of Diseases, seventh revision (28); 95% CI = 95% confidence interval.
t Two cases of squamous cell carcinoma of the vagina and 1 case of squamous cell carcinoma of the vulva.

• :1:Two eases of acute myeloid leukemia and 1 case of chronic lymphocytic leukemia,
§ One adenocarcinoma (unspecified site), 1 adenosquamous carcinoma (peritoneum), 1 squamous cell carcinoma (head and neck), and ! carcinoma!
not otherwise specified (brain).

increase (n = 5; 95% CI 1.2-8.6), but did not change the alkylating agents). Secondary Sjrgren's syndrome was
RR substantiaUy for primary liver cancer (n ---5; RR 7.9, present in 2 patients. Six of the non-Hodgkin's lym-

_ 95% CI 2.6-18.6), lung cancer (n = 12; RR 1.7, 95% CI phoma cases were nodal and 2 were extranodal; none of
i 0.9-3.0), or cancer of other female organs (n = 3; RR the latter were cerebral lymphomas. Patient 3 had
i 6.5, 95% CI 1.3-19.0). non-Hodgkin's lymphoma in the tonsil, which was fol-
, A high RR for non-Hodgkin's lymphoma, ob- lowed 14 years later by a diagnosis of SLE. A second
, served during the first year of followup, persisted after primary non-Hodgkin's lymphoma was identified in the

10years of followup (Table 3). The RR according to age testis of this patient 6.5 years after the SLE diagnosis.
• at cancer diagnosis decreased with increasing age. De- The observed cases of primary liver cancer oc-

tailed information from the medical records for the 8 curred after 1-9 years of followup, and the patients were
SLE patients with non-Hodgkin's lymphoma is given in all more than 60 years old at the time of the cancer
Table 4. For all lymphoma cases, the clinicians gave a diagnosis (Table 3). Two of the 3 patients with hepato-
diagnosis of SLE, although 1 patient (patient 4) fulfilled cellular carcinoma had diagnoses of liver cirrhosis re-
only 3 of the American College of Rheumatology (ACR) corded in the Hospital Discharge Register -10 years
criteria (32). SLE was, on average, diagnosed 6 years prior to the cancer diagnosis; 1 of these patients had

(range 0-15 years) before the first known hospitalization hepatitis in addition to cirrhosis 12 years prior to the
' with SLE. All patients except 1 had been treated with cancer. Liver cirrhosis was also diagnosed in 1 patient

glucocorticoids and 2 patients were treated with azathio- with an unspecified histologic type of hepatic carcinoma,
i prine in addition to steroids (1 of these was also given but the 2 hepatic conditions occurred at the same
i
I:

i:
i
i

:i
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Table 3; Observed: (Oba)i:.:ia_::.._ed ::(Exp) numbers and relative risks (RR) of non-Hodgkin's lymphoma, liver cancer, and lung cancer
according to set,, length of foltowup, and age at cancer diagnosis*

Non-I-|odgkin's lymphoma Liver cancer Lung cancer i!ii iii

.... i iVariable . i I: i . Obs Exp RR 95% CI Obs Exp RR 95% CI Obs Exp RR 95% CI

Sex

Male ....... :::i::::i 3 0.3 9.4 1.9-27 9 0.2 11.5 1.4-42 5t 3.0 1.7 0.5-3.9
Female ............. : ~

Length of followttp;years: • 5 1.2 4.1 1.3-9.6 3 0.5 6.6 1.4-19 10, 5.0 2.0 1.0-3.7 !iiiiiiiii!!ii!<1 3 0.2 16.8 3.5-49 0 0.1 - - 3 1.0 3.0 0.6-8.9 !iiiiii:!ilI

1-4 1 0.6 1.6 0.0--8.7 3 0.3 10.7 2.2-31 4 3.4 1.2 0.3--3.0 :!iiiiiiiii:!5-9 2 0.5 3.9 0.5-14.0 2 0.2 10.1 1.1-36 3 2.7 1.1 0.2-3.3 7:,::iii::iiiiilli:.
1{I-15 2 0.2 10.1 1.2-36 0 0.1 - - 5§ 0.9 5.6 1.8--13.2 "[:i::i::::ii:::._:!

Age at cancer diagnosis, years _i;i_i_::_::
0-39 1 0.1 12.8 0..3-17.5 0 0.0 - - 0 0.1 - - ::_!:!:i:i:i.::!:_
40.--59 3 11.4 8.1 1.7-2, 0 0.1 - - 5¶ 2.0 2.5 0.8--5.9 ::i :• ........

60+ 4 1.1 3.7 1.0-9.4 5 tl.5 9.9 3.2-23 10 5.9 1.7 0.8-3.1 ::_:::;:.:.:.....
:t:::::::

• 95% CI = 95% c_onfidenee interval, iiliiii
"]"Three SCluamous cell carcinomas, 1 adenocarcinoma, and 1 large cell carcinoma.
• Four small cell carcinomas and 6 adenocarcinomas. : i!!ijiii:i

§ Two small cell carcinomas and 3 adenocarcinomas. : I !i!:ii:i
¶ Three adenocarcinomas, 1 small cell carcinoma and 1 large cell carcinoma. ::'::!:_::::

•:!!i!ii!__i
!_iili:i

hospitalization. One patient with cholangiocarcinoma cancer of the vagina had a squamous cell carcinoma of ::iiii:i:
had several liver diagnoses, including cirrhosis (possibly the cervix 20 years prior to the vaginal neoplasm.
primary biliary cirrhosis), diagnosed 2 years before the Although the number of invasive cervical cancers ob- ::_:_:__

carcinoma, and lupoid hepatitis, diagnosed a few months served was less than expected, the RR for cervical :i!!i!:_'!_ilU

before the carcinoma, intraepithelial lesions was increased, with the majority of i
The validation of the SLE diagnosis among the cases occurring during the first 1-4 years of followup

15 cases of lung cancer, based on medical records, (Table 5). irii!ill,_!!1

showed that 6 patients fulfilled the ACR criteria, 2
patients fulfilled only 2-3 criteria, while 3 patients i
probably had discoid lupus erythematosus. None of DISCUSSION i!z_iii_.i:::

these patients, however, had signs of rheumatoid arthri- The present study shows that patients with SLE ........!iiii::_i
tis or systemic sclerosis. Two patients with lung cancer, experience an increased risk for non-Hodgldn's lyre- _i_:_ii:i:.i
diagnosed after 0.5 years and 2.0 years of foliowup, most phoma. In addition, we observed excesses of cancer of :!i_ii_i

likely had paraneoplastic syndrome that was misinter- the liver, lung, and vagina/vulva that have not been iiiiiiii_ii
preted as SLE. For the remaining 2 lung cancer patients, reported previously. Risk elevation for cervical intraepi- !:_!!!i_,i:_i
information about diagnostic criteria behind the SLE thelial neoplasia was confined to 1-4 years after the first iiii!_ii_:
diagnosis could not be validated (medical records could SLE hospitalization, i_iiiii_:::::

not be traced). The RR for lung cancer after 10 or more The number of patients included in the present _:!:ii_!!I
years of followup, which was not influenced by the cases study is about 3 times larger than that included in any iiiiii!:
with paraneoplastic syndrome, was particularly high earlier cancer incidence study of SLE (21) and consid- _:i::_iii_i

based on the occurrence of lung cancer in5 patients, of erably larger than the only previous study reporting both i!i:ii:ii
whom 1 had discoid lupus erythematosus (Table 3). the observed and the expected number of cancers (14). :!:iiii_iii
Three of these 5 lung cancers were adenocarcinomas The quality of the outcome assessment was notably high, :_.!iii!i!i

.t :.:::

(RR 10.9, 95% CI 1.2-39 during 10.--.15years of fol- since this was based on information in a nationwide ,_ ::.ii!_
lowup) and 2 were small cell carcinomas (RR 11.7, 95% registry with thorough notification procedures (28). :i_::_::i:! !
CI 2.3--34). When patients with a chronic disease such as SLE are ::__:

Squamous cell carcinomas in female genitals identified through a Hospital Discharge Register, a

occurred 1 year (vagina), 8 years (vulva), and ll years substantial proportion of cases are likely to be prevalent _ ii.li!i(vagina) after the first known hospitalization with SLE at the time of first known hospitalization with SLE. One _:_........
i!:. :_iili

among women ages 66, 24, and 33 years, respectively, at effect of mixing prevalent and incident cases of SLE in _'........

cancer diagnosis. The woman diagnosed at age 66 with our study is that the time lag between SLE and cancer is, _ _:::_

: :::::.::

.........,
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_ii!i!iiii!iiiiiiii:::: Table .4. Descriptionof 8 systemic lupus erythematosus (SLE) patients with non-Hodgkin's .lymphoma(NHL) accordingto information given in
:._;i_iiii_i:_i_i: the medical record and in the Cancer RegistD,*

:ii::iiiiili::::!iil:: i:: Patient/sex/age Histopathology for diagnosisof

:ii!i:i!iiii!i:i! at SLE Treatment for NHL (ICD..O SLEand NIIL,
::_:::_:_::. diagnosis SLE criteria met SLE morphology) NHL type years Comments
:iii:iiiii_:

:_i:i!iiiii:i:::I 1/M/68 Arthritis, pleuritis, Glucoeorticoids NOS Nodal 2.5t None
:!::!i:::: proteinuria, positive
ii:::i:::::::::::: LE cell preparation
i:i}::i:.i:i :: 2/M/73 Pleuritis,proteinuria, Glucocorticoids, Immunoblastic type Nodal 6.0 Start of therapy prior to
:_i_::ii::: anti-DNA, ANA azathioprine, NHL: azathioprine .
:I_il:: c7clo_ 5.5 years (duration
[i::i_:::!:;!ii::: phosphamide, 0.5years); eyclo-

melphalan phosphamide 5 years
I:ii_!:: (duration2.5 years);
[ ::ii::::: melphalan 2.5years
':::i::i::: (duration2.5 years)
[::!il::i:ii: 3/M/63 Arthritis, positive LE cell Glueocorticoids Centroblastic type, Extranodal 6.5 NH1, (tonsil) 14 years

If:i:: preparation, ANA, NOS (secoud (testis) priorto SLE, treated: i: leukopenia primary NHL) with radiation
4/F/42 Arthritis, positive LE cell Glucocorticoids Immunocytoma Extranodal 6.5 None

i:i!. : preparation., ANA (connective
i: tissue)
i::)5/F152 Arthritis, pleuritis, Glueoeortieoids NOS Nodal 15"_ Secondary Sj6gren's
i:::: : positive LE cell syndrome at age 52
[ ii:::: preparation, anti-
if: ANA
"(:i: 6/F/40 Malar rash,discoid rash, Glucocorticoids, NOS Nodal 16 Secondary Sjtgren's
',:::i::: photosensitivity, azathioprine syndrome at age 43;!::, arthritis, pericarditis, therapy with

] ::i:::i ANA azathioprine started
13 years prior.to

',:': : NHL (duration 13
; ........ years)

7/F/27 Malar rash, discoid rash, HydroxychloroquineFollicular center cell, Nodal 16-18t None
:ii ::: : anti-DNA, false- cleaved, follicular
'i :. positive serologictest
i i for ,syphilis,ANA

i 8/F/20 Photo_nsitivity, arthritis. Glucocorticoids Centroblastic type, Nodal 19 None

i ::::: pericarditis, ANA NOS
iill :i:i:: *Diagnosis of SLE was made according to the 1982American College of Rheumatology criteria (32). ICD-O = International Classification of
i:: Disea_s for Ontology; LE cell = lupus erythematosus cell; NOS = not otherwise specified;ANA -- antinuclear antibodies. ."
_: .... :: f.Cas_ ob_rved within 1 year from first known hospitalization with SLE.

::: in some cases, longer than indicated by our data. Pa- Table5. Observed(Obs) and expected (Exp) numberandrelative:i ::::: :::

::: tients diagnosed and treated at outpatient clinics were risks(RR)forcervicalprecancerouslesionsaccordingto thecervical
i : :: not included in the cohort and, therefore, the study intraepithelial neoplasia (CIN) classificationamong1,308 women withi : systemiclupus erythematosus*
_.: population most probably comprised patients with more
i :::::: All CIN CIN lilt
; :: severe forms of SLE. Thus, the findings may only be
, ..... applicable to this subgroup of patients with SLE, who Variable Obs Exp RR 95%CI Obs Exp RR 95%CI
:

! probably differ from the total SLE population in several Total 25 12.4 2.0 1.3--3,0 18 8.I 2.2 1.3-2.5
::.... : aspects, e.g., a larger proportion may be treated with Length of
_::::: : hnmunosuppressive agents that have potential side ef- followup,i : : :::: years
:! :::: fects, including effects on cancer risk. Within the scope <1 2 1.4 1.4 0.2-5.0 2 1.0 2.0 0.2-7.2

i :.... of the present study, it was impossible to obtain infor- 1-4 17 5.4 3..I 1.8-5.0 11 3.6 3.0 1.5-5.45-9 4 4.0 1.0 0.3-2.6 3 2.5 1.2 0.2-3.4

i: mation about medical treatment of the entire SLE '
10--15 2 1.5 1.3 0.2--4.7 2 1.0 2.O 0.2-7.3

cohort; this was done only for those who developed
i .... *See ref. 29 for a de_ription of the CIN. 95% CI = 95%confidence
; : non.Hodgkin's lymphoma during followup.i ): interval.
i :: Mi_la_ification in relation to the SLE diagnosis t Severedysplasiaandinsitucarcinoma.

::

i::
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may occur, especially since SLE patients present with cause symptoms of the syndrome may quite frequently _i_!i
many different symptoms, and differentiation between be overlooked.
SLE and other connective tissue diseases can be difficult It is noteworthy that some SLE patients with
in some clinical situations (5). Differential misclassifica- non-Hodgkin's lymphoma showed an atypical SLE pre-
tion might have been a concern in relation to primary sentation (mainly,.3 male patients of ages 63-73 years at
Sjfgren's syndrome, rheumatoid arthritis, and systemic SLE diagnosis). Furthermore, 1 of these patients had 2
sclerosis, all of which are known to be associated with forms of lymphoma, with SLE being recognized in
non-Hodgkin's lymphoma (33-35) and/or lung cancer between the 2 lymphoma diagnoses, suggesting some
(33,34,36). However, for the subsets of SLE patients overlap between the disease entities. A common feature
with non-Hodgkin's lymphoma and lung cancer, the is exaggerated lymphocyte stimulation, and, in animal
medical record review gave no evidence of such diag- models of SLE, a benign lymphoproliferation often
noses. If the miselassified disease is unrelated to cancer, evolves to malignant lymphoma (38). SLE and non-
such random misclassification tends to underestimate Hodgkin's lymphoma may be the manifestations of the
the association between SLE and cancer, same underlying defect, perhaps involving virus infection

in a genetically or immunologically susceptible individ-Selection bias may be present if SLE patients are
hospitalized because of symptoms of a cancer. In rela- ual (39). This susceptibility may be comparable to the
tion to non-Hodgkin's lymphoma, selection bias could immunosuppressed state, seen among organ-transplant
be suspected because the risk was particularly high recipients or patients with acquired immunodeficiency
during the f'wst year of followup. This unequal distribu- syndrome, which predisposes to non-Hodgkin's lym-
tion of cases over time indicates that the overall risk phoma (40,41) possibly due to infection with Epstein-

estimate may be overestimated due to a greater proba- Barr virus.
Susceptibility to another type of virus, human

bility of selecting those with both SLE and lymphoma papillomavirus (HPV), may be related to the excess ofinto the cohort compared with the probability of select-
ing those with SLE only. However, after exclusion of the cancer of the vagina/vulva observed in the present study
first year subsequent to the SLE hospitalization, the RR (42). However, cervical cancer is thought to be most

strongly related to H-PV infection (43), and was not
for non-Hodgkin's iymphoma was still significantly ele- increased in incidence. In immunosuppressed transplant
vated. Two lung cancer patients were selected into the patients, the incidence of vulva/vaginal cancer is also
SLE cohort because a paraneoplastic syndrome was increased, as is cervical cancer (40). Premalignant le-
misinterpreted as SLE. The presence of these patients sions of the cervix were observed in excess only during
clearly represents a selection bias that tends to inflate the time interval 1-4 years after the SLE hospitalization.

!i!iiii! the overall RR for lung cancer. This finding may reflect increased medical surveillance
!ii_iil Numerous case reports have called attention toili_ among women hospitalized with SLE or may be due to
!iilil the co-occurrence of SLE and non-Hodgkin's lympho-:_::_.... chance. An excess of cervical intraepithelial neoplasia
_:_:_: mas (6-10,12,13). The only previous followup study (44) or atypia of the cervix (45) has been described in 2
z_ showing a significant increase in the risk of non- reports of SLE.
!i]iii!: Hodgkin's lymphoma was a recent Finnish study (14) Primary liver cancer may be connected to hepa-
iiiii!i that showed an RR of 44 for non-Hodgkin's lymphoma titis B or hepatitis C infection (46). Viral hepatitis mayiiiiii::

among 182 women with SLE, on the basis of 4 cases. The have played a role in 1 case of primary liver cancer in our
_:_:!!i::::_:finding that non-Hodgkin's lymphoma was the only investigation. It is worth noting that 4 of 5 liver cancer
!::_ii lymphoproliferative cancer observed in excess in the patients also had a diagnosis of liver cirrhosis in the
iii!i present study may suggest that the association is quite Hospital Discharge Register. In 1 of these patients, it
:::::ii specific, and perhaps the clinical feature of SLE respon- could not be established whether the patient really had
!illI sible for the excess was a relative immunodeficiency SLE, or had lupoid hepatitis, or had both. Whatever the:!i!]i

iii! state. However, alternative explanations or possible con- relation, the concomitant diagnosis of liver cirrhosis may

_: founders for the association between SLE and non- have influenced the increased incidence of liver cancer,
:_:: Hodgkin's lymphoma may be treatment with immuno- which is consistent with the results of a recent Swedish

iii::i:_:_:: suppressive agents (37) or coexistence of Sj6gren's study (47).

!:{ syndrome (35); these factors were present among 3 The overall risk estimate for lung cancer pre-lymphoma patients. The presence of secondary Sj6- sented herein must be interpreted with caution due to
_:_i! gren's syndrome may, however, be underestimated, be- the initial selection bias described previously. However,:::::

!iii:

ilii
ii!iii!:_: _ :)_i:i;
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